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Description 
FORM PANEL FOR PLACING CONCRETE 

Technical Field 

[0001] The present invention relates to a plastic form panel for 
placing concrete, and relates specifically o a recyclable 
plastic form panel for placing concrete which allows the 
same fittings used in conventional plywood form panels 
comprising veneer plywood and the like, such as P-Cones 
and Form Ties (registered trademarks), to be used. 
Background Art 

[0002] Conventionally, plywood form panels in which battens are 
nailed to the rear surface of a sheathing panel made of 
veneer plywood or the like, are commonly used as form 
panels for placing concrete they are low ost, can be nailed 
easily, and are Ightweight. 

[0003] However, disadvantages of these plywood form panels are 
that (i) a nailing operation needs to be performed when 
securing the battens or connecting form panels, causing 
poor workability, (ii) the form panel is easily damaged by 



the nailing, and by concrete stripper applied to the front 
surface of the sheathing board, and as such can only be 
reused a limited number of times (approximately 5 times, 
for example), and (iii) form panels which can no longer be 
reused cannot be recycled as wood, and can only be dis- 
mantled and incinerated. 

[0004] | n order to solve the above problems, a recyclable plastic 
form panel which is lightweight and has good workability 
has been proposed. 

[0005] FIG. 17 shows an example of such a plastic form panel. 

This form panel 10 comprises generally; a hollow sheath- 
ing section 12, one side of which forms a concrete placing 
surface 11, hollow side panel sections 13 bent out at right 
angles from both side edges of the sheathing section 12 
on the opposite side of the sheathing section 12 to the 
concrete placing surface 11, and two hollow reinforcing 
panel sections 15 provided on a rear surface 14 of the 
sheathing section 12, which are parallel to the side panel 
sections 13. Here, the sheathing section 12, the side 
panel sections 13 and the reinforcing panel sections 15 
are formed from hollow panels in which two panels 16 
and a plurality of long reinforcing ribs 17 connecting 
these panels, are formed as an integrated unit. 



[0006] The erection (installation) of this form panel 10 is de- 
scribed below with reference to FIG. 18. 

[0007] First, a plurality of form panels 10 are lined up so that the 
outside surfaces 18 of the side panel sections 13 contact 
each other. Next, round separators 22 with -Cones 21, 
which are clips for maintaining a predetermined gap be- 
tween the opposing form panels 10, provided near both 
ends thereof, are passed through insertion holes 20 
formed in the sheathing section 12 of the form panel 10. 

[0008] Next, clamps 23 called Form Ties (registered trademark) 
are screwed onto the ends of these separators 22, and the 
form panel 10 s secured by sandwiching the sheathing 
section 12 between the P-Cone 21 on the separator 22 
and a template 24 at the base end of the clamp 23. 

[0009] | n the same manner, another set of a plurality of form 
panels 10 are lined up with the separators 22 inserted 
through the insertion holes 20, so that the concrete plac- 
ing surfaces 1 pose each other. The clamps 23 are then 
screwed onto the ends of the separators 22, and the form 
panel 10 is secured, by sandwiching the sheathing section 
12 btween the P-Cone 21 on the separator 22 and the 
template 24 at the base end of the clamp 23. 

[0010] | n addition, a pair of walers 25 made from square pipe 



steel are provided above and below the clamp 23, and are 
secured by a clip plate 26 and a wedge 27 which fastens 
the clip plate 26, so that the walers 25 are in contact with 
the sides of the side panel sections 13 and the reinforcing 
panel sections 15. These walers 25 are provided to ensure 
that the form panel 10 es not expand outward due to the 
pressure of the concrete when the cncrete is placed. 
1 ] However, because the sheathing section 12 f this form 
panel 10 is a hollow panel in which two thin panels 16 (of 
thickness approximately 2 mm) and reinforcing ribs 17 
which connect between these panels are formed as an in- 
tegrated unit, the strength of the panels 16 is not suffi- 
cient to withstand the pressure applied by the P-Cones 21 
a d the template 24 of the amp 23 provided at both sides 
of the sheathing section 12. Consequently, when form- 
work fittings which tend to concentrate pressure on a sin- 
gle point are used, such as the P-Cones 21 and the 
clamps 23 used with conventional plywood form panels, 
then the form panel 10 i easily damaged. For such rea- 
sons, the use of these conventional formwork fittings with 
plastic form panels is problematic, and it is necessary to 
use special fittings with a specific shape. Accordingly, the 
installation of plastic form panels in the configuration 



sown in FIG. 18 is difficult to achieve. Furthermore, the 
inability to use conventional f rmwork fittings has hin- 
dered the popularization of these plastic form panels. 

[0012] Moreover, in order to prevent poured concrete from leak- 
ing outside the form panel 10 through gaps between the 
contacting portions of the side panel sections 13, the out- 
side surface 18 of the side panel sections 13, which is the 
surface in contact with the adjacent form panel 10, must 
be flat. However, since the form panel Ilia large scale 
molded product which is formed as an integrated unit by 
means of extrusion molding, it is difficult to ensure that 
the outside surface 18 of the side panel sections 13 is 
completely flat, and furthermore, sometimes sight defor- 
mations can occur in the side panel sections 13 ater re- 
peated use of the form panel 1. 

[0013] a form panel in which horizontal insertion grooves are 

provided in the outside surface of the side panel sections, 
and the separators are passed through insertion holes 
formed when the insertion grooves from adjacent form 
panels face each other when the outside surfaces of the 
side panel sections are aligned, is disclosed in Japanese 
Unexamined Patent Application, First Publication No. 
200-8607, as an example of a form panel in which it is 



not necessary to provide insertion holes for separators in 
the sheathing section. 
[0014] However, for the same reasons as for the form panel 10 
described above, in this form panel there is still a danger 
of the poured concrete leaking outside the form panel due 
to gaps occurring between e contacting portions of the 
side panel sections, rthermore, a flaw of these rm panels 
is that because it is necessary to provide insertion 
grooves, the form panel cannot be hollow, and conse- 
quently it is difficult to reduce the weight of the form 
panel. 

[0015] Moreover, because it is necessary to provide insertion 
grooves across the entire surface of the side panel sec- 
tions, forming the insertion grooves is time consuming. 

[0016] Accordingly, an object of the present invention is to pro- 
vide a recyclable plastic concrete form panel which en- 
ables the use of the formwork fittings such as the P- 
Cones and Form Ties (registered trademark) used in the 
conventional plywood form panels made of veneer ply- 
wood or the like, is light and has high workability, is 
durable, and does not suffer from problems of cncrete 
leakage. 
Disclosure of Invention 



[0017] a form panel for placing concrete of the present invention 
is a astic form panel for placing concrete comprising hol- 
low sheathing section, one side of which forms a concrete 
placing surface, and hollow side panel sections bent out 
at right angles from both side edges of the sheathing sec- 
tion on an opposite side of the sheathing section to the 
concrete placing surface, wherein at least one projecting 
section which extends in a vertical direction is provided 
on an outside surface of at least one of the side panel 
sections, and one of the sides of one of these projecting 
sections is coplanar with the concrete placing surface of 
the sheathing section. Such a form panel allows the form- 
work fittings used with conventional plywood form panels 
to be used, is lightweight and has good workability, is 
durable, does not easily leak concrete, and can be recy- 
cled. Furthermore, since projecting sections are provided 
on the side panel sections, the grooves can be formed 
more easily than in conventional form panels. 

[0018] Moreover, in a form panel for placing concrete of the 

present invention, there is preferably more than one pro- 
jecting section. If there are a plurality of projecting sec- 
tions, any concrete which leaks out can collect in the 
space enclosed by the projecting sections and the side 



panel section, and concrete does not leak to outside the 
form panel. 

[0019] Furthermore, in a form panel for placing concrete of the 
present invention, preferably two projecting sections 
which extend in a vertical direction are provided on an 
outside surface of at least one of the side panel sections, 
one of the sides of one of the projecting sections is copla- 
nar with the concrete placing surface of the sheathing 
section, and the side of the other projecting section which 
faces the first projecting section is inclined. In such a 
form panel, insertion holes for inserting the separators 
can be provided easily and reliably in the contacting por- 
tions between the projecting sections, without any side- 
ways deviation occurring. 

[0020] Furthermore, in a form panel for placing concrete of the 
present invention, preferably the sheathing section and 
the side panel section are formed by integrating two pan- 
els and a plurality of long reinforcing ribs connecting 
these panels. The resulting form panel is lightweight, and 
has sufficient mechanical strength. 

[0021] Moreover, preferably a diagonal rib which is diagonal rela- 
tive to the concrete placing surface is formed within the 
projecting section, and in contact with an inside of a cor- 



ner section on the concrete placing surface side. In a form 
panel for placing concrete which has such projecting sec- 
tions, rounding of the corner sections of the projecting 
sections does not occur when the form panel is molded. 
Consequently when the form panels are erected, crevices 
(seams) do not appear where form panels are joined to 
each other, enabling the placed concrete surface to be 
kept flat. 

[0022] Furthermore, in a form panel for placing concrete of the 
present invention, preferably the projecting sections are 
made of a soft resin or a semi hard resin. In such a form 
panel, it is even easier to form notches, and furthermore, 
gaps do not appear in the contacting portions of the pro- 
jecting sections, further suppressing the leaking of con- 
crete. Moreover, if flat separators are used there is no 
need to form the notches. 

[0023] Furthermore, in a frm panel for placing concrete of the 

present invention, preferably notches which ae orthogonal 
to the longitudinal direction of the projecting sections are 
formed in the same position in each of the projecting sec- 
tions. In a form panel employing this construction, the 
separators can be passed through the insertion holes 
formed when the notches are aligned with eh other when 



the form panels are installed. 
[0024] Moreover, in a form panel for placing concrete of the 

present invention, preferably a hollow reinforcing panel 
section which is parallel to the side panel section is pro- 
vided on an opposite surface of the concrete placing sur- 
face of the sheathing section. Such a form panel offers a 
further improvement in durability and pressure tightness. 
Brief Description of Drawings 

[0025] FIG. 1 is a perspective view showing an example of a form 
panel for placing concrete of the present invention. 

[0026] FIG. 2 is a perspective view showing an example of an in- 
stallation configuration of the form panel for placing con- 
crete shown in FIG. 1. 

[0027] FIG. 3 is a perspective view of main elements showing an 
example of a contacting portion between form panels for 
placing concrete. 

[0028] FIG. 4 is a perspective view showing another example of a 
form panel for placing concrete of the present invention. 

[0029] FIG. 5 is a perspective view showing yet another example 
of a form panel for placing concrete of the present inven- 
tion. 

[0030] FIG. 6 is a perspective view of main elements showing an- 
other example of a contacting portion between form pan- 



els for placing concrete. 
[0031] FIG. 7 is a perspective view showing yet another example 
of a form panel for placing concrete of the present inven- 
tion. 

[0032] FIG. 8 is a top view showing a side panel section of the 
form panel for placing concrete shown in FIG. 7. 

[0033] FIG. 9 is a top view showing a side panel section in a case 
where diagonal ribs are not provided in projecting sec- 
tions. 

[0034] FIG. 10 is a perspective view showing an example of an 
installation configuration of the form panel for placing 
concrete shown in FIG. 7. 

[0035] FIG. 11 is a top view showing an example of a separator. 

[0036] FIG. 12 is a perspective view showing yet another example 
of a form panel for placing concrete of the present inven- 
tion. 

[0037] FIG. 13 is a top view of the form panel for placing con- 
crete shown in FIG. 12. 

[0038] FIG. 14 is a cross-sectional view showing the provision of 
an insertion hole for inserting a separator in a contacting 
portion between form panels for placing concrete. 

[0039] FIG. 15 is a top view showing another example of project- 
ing sections in a form panel for placing concrete of the 



present invention. 
[0040] FIG. 16 is a perspective view showing another example of 

an installation configuration of the form panel for placing 

concrete shown in FIG. 12. 
[0041] FIG. 17 is a perspective view showing an example of a 

conventional form panel for placing concrete. 
[0042] FIG. 18 is a perspective view showing an example of an 

installation configuration of a conventional form panel for 

placing concrete. 
Best Mode for Carrying Out The Invention 

[0043] (Embodiment 1) 

[0044] FIG. 1 shows an example of a plastic form panel for plac- 
ing concrete of the present invention. This form panel 30 
comprises generally a hollow sheathing section 32, one 
side of which forms a concrete placing surface 31, hollow 
side panel sections 33 bent out at right angles from both 
side edges of the sheathing section 32 on the opposite 
side of the sheathing section 32 to the concrete placing 
surface 31, two hollow projecting sections 40 extending 
in the vertical direction, provided on both side edges of an 
outside surface 38 of the side panel sections 33, and two 
hollow reinforcing panel sections 35 provided on the rear 



surface 34 of the sheathing section 32 which are parallel 
to the side panel sections 33. 
[0045] Here, one of the sides of the projecting section 40 which 
is nearest the concrete placing surface 31 is coplanar with 
the concrete placing surface 31 of the sheathing section 
32, and in the two projecting sections 40, notches 41 or- 
thogonal to the longitudinal direction of the projecting 
sections 40 are formed in the same positions in the up- 
perportion and the lower portion of the projecting sec- 
tions 40. 

[0046] Furthermore, the sheathing section 32, the side panel 
sections 33 and the reinforcing panel sections 35 are 
formed from hollow panels in which two panels 36 and a 
plurality of long reinforcing ribs 37 connecting these pan- 
els, are formed as an integrated unit. 

[0047] This form panel 30 is manufactured by integrally molding 
the sheathing section 32, the side panel sections 33, the 
projecting sections 40 a the reinforcing panel sections 35 
by performing extrusion molding or the like of a plastic 
material. 

[0048] Examples of suitable plastic materials are polypropylene, 
polycarbonate, polyvinyl chloride, polyethylene, ABS resin, 
nylon, polyethylene terephthalate (PET) and the like. Of 



these, polypropylene ireferred as it offers exllent mechan- 
ical strength, concrete releasing properties, and alkaline 
resistance (cocrete resistance). 
[0049] There are no specific limitations on the dimensions, such 
as the thickness, width and height, of the sheathing sec- 
tion 32, the side panel sections 33 and the reinforcing 
panel sections 35, and these can have approximately the 
same dimensions as conventional plywood form panels, 
for example. 

[0050] Furthermore, there are no specific limitations on the 

thickness of the two panels 36 and the reinforcing ribs 37 
which constitute the sheathing section 32, the side panel 
sections 33 andthe reinforcing panel sections 35, but tak- 
ing the need for mechanical strength and reduced weight 
into consideration, a value of 1 to 3 mm, for example, is 
suitable. 

[0051] The height of the projecting section 40 s set to an appro- 
priate value according to the outside diameter of the sep- 
arator which is inserted through the insertion holes 
formed whe the notches 41 align with each other when a 
projecting section 40 is aligned with the projecting sec- 
tion 40 of another form panel 30 which is installed adja- 
cent to the form panel 30. For example, if the outside di- 



ameter of the separator is a standard 8 mm, the height of 
the projecting section 40 is et to 5 mm, and the depth of 
the notches 41 is set to 4 mm. 

[0052] Furthermore, the width of the projecting section 40 

should be narrower than the width of the side panel sec- 
tion 33, but otherwise there are no specific restrictions. 

[0053] Next, the erection (installation) of the form panel for plac- 
ing concrete of the present invention is described with 
reference to FIG. 2 and FIG. 3. 

[0054] First, a plurality of the form panels 30 are aligned in a row 
so that the projecting sections 40 provided on the outside 
surfaces 38 of the side panel sections 33 are in contact 
with each other. A round rod-like separator 22 on which a 
P-Cone 21 is provided is inserted through the insertion 
hole formed when the notches 41 in the projecting section 
40 on a form panel 30 align with the notches 41 in the 
projecting section 40 on n adjcent form panel 30. A clip 
fitting 42bent into a U shaped cross-section is fitted over 
the side edges of the adjacent side panel sections 33, in 
such a manner that the end of the separator 22 protrudes 
from a hole in the center of the clip fitting 42, so as to 
sandwich the side panel sections 33, thereby connecting 
the form panels 30. Next, a clamp 23 is screwed onto the 



enof the separator 22, and the form panels 30 are held so 
that the width direction of the side panel sections 33 is 
sandwiched between the P-Cone 21 of the separator 22 
and the template 24 at the base end of the clamp 23. 

[0055] | n the same manner, another row of a plurality of form 
panels 30 is arranged so that the concrete placing sur- 
faces 31 oppse each other, and the separators 22 are in- 
serted into the insertion holes. A clip fitting 42 is fitted 
over the side edges of the adjacent side panel sections 33, 
in such a manner that the end of the separator 22 pro- 
trudes from a hole in the center of the clip fitting 42, so 
as to sandwich the side panel sections 33, thereby con- 
necting the form panels 30. Next, a clamp 23 is screwed 
onto the end of the separator 22 protruding from the in- 
sertion hole, and the form panels 30 are held so that the 
width direction of the side panel sections 33 is sand- 
wiched between the P-Cone 21 of the separator 22 and 
the template 24 at the base end of the clamp 23. 

[0056] | n addition, a pair of walers 25 made of square pipe steel 
are provided above and below the clamps 23, and are se- 
cured by a clip plate 26 and a wedge 27 which fastens the 
clip plate 26 in such a state that the walers 25 contact the 
sides of the side panel sections 33 and the reinforcing 



panel sections 35. These walers 25 are provided to ensure 
that the form panel 30 does not expand outward due to 
the pressure of the concrete when the concrete is placed. 
[0057] Because the form panel 30 described above is a plastic 

form panel for placing concrete, it has high durability, and 
can be recycled as plastic material after its useful life has 
been exceeded. Furthermore, because the form panel 30 
is made of plastic, it has good concrete-releasing charac- 
teristics, making the use of concrete release agents un- 
necessary. 

[0058] Moreover, because the form panel 30 is made of plastic, 
and comprises the sheathing section 32, one side of 
which forms the concrete placing surface 31, and the hol- 
low side panel sections 33 bent out at right angles from 
both side edges of the sheathing section 32 on the oppo- 
site side of the sheathing section 32 to the concrete plac- 
ing surface 31, it is not necessary to perform nailing to 
secure the battens, which results in good workability, and 
no reduction in durability as a result of the nailing pro- 
cess. Such a form panel 30 can be reused many more 
times than a conventional plywood form panel. 

[0059] Furthermore, in such a form panel 30, the two projecting 
sections 40 which exnd in the vertical direction are pro- 



vided on the outside surface 38 of the side panel section 
33, and the notches 41 which are orthogonal to the longi- 
tudinal direction of the projecting sections 40 are formed 
in the same positions in both of the projecting sections. 
Consequently, when erecting the form panel 30, the sepa- 
rator 22 can be passed through the insertion hole formed 
when the notches 41 in one form panel 30 align with the 
notches 41 in n adjacent form panel 30. 

[0060] Moreover, in such a form panel 30, because the clamping 
pressure produced by the P-Cone 21 on the separator 22 
and the template 24 at the base end of the clamp 23 is 
borne across the width direction of the side panel section 
33, the form panel 30 exhibits sufficient strength to with- 
stand this pressure. Consequently, even when using form- 
work fittings in which pressure tends to concentrate on a 
single point, such as at the P-Cones 21 and clamps 23 
used with conventional plywood form panels, the form 
panel 30 is not damaged. 

[0061] Furthermore, in this form panel 30, because the contact- 
ing area of the projecting sections 40, which represents 
the portion of adjacent form panels 30 which are in con- 
tact, is less than in conventional form panels in which the 
entire surfaces of the side panel sections are in contact, it 



is less likelythat gap will for in the contacting portion of 
the projecting sections 40, and therefore less likely that 
concrete will leak out. 

[0062] Moreover, compared to conventional form panels in which 
it is necessary to provide insertion grooves across the en- 
tire surface of the side panel sections, in this form panel 
30, the length of the notches 41 need only be short, and 
so forming the notches 41 is comparatively easy. 

[0063] Furthermore, in this form panel 30, since two projecting 
sections 40 which extend in the vertical direction are pro- 
vided on the outside surfaces 38 of the side panel sec- 
tions 33, when the form panels 30 are erected, a space 39 
is formed between adjacent form panels 30 which is en- 
closed by the side panel sections 33 andthe projecting 
sections 40. This space 39 can serve the function of col- 
lecting any concrete which leaks out from th contacting 
portion between theprojecting sections 40 which adjoin 
on the concrete placing surface 31 sid of the form panel 
30, and consequently concrete does not leak outside the 
form panel 30. 

[0064] Moreover, in this form panel 30, because one of the side 
surfaces of one of the two projecting sections 40 is copla- 
nar with the concrete placing surface 31 of he sheathing 



section 32, the surface of the concrete placed after in- 
stalling the form panel does not present irregularities 
where the form panels 30 are joined to each other, and 
the concrete surface can be kept flat. 

[0065] Furthermore, because reinforcing panel sections 35 which 
are parallel to the side panel sections 33 areprovided on 
the rear surface 34 of the concrete placing surface 31 of 
the sheathing section 32, the durability and pressure 
tightness of the form panel 30 are further improved. 

[0066] Moreover, the sheathing section 32, the side panel sec- 
tions 33 and the reinforcing panel sections 35 arhollow 
panels formed by integrating two panels 36 and a plurality 
of reinforcing ribs 37 connecting these panels. Conse- 
quently the form panel 30 is ightweight, and yet has suffi- 
cient mechanical strength. 

[0067] The plastic form panel for placing concrete of the present 
invention is not limited to the construction shown in FIG. 
1, and when the sheathing section 32 is narrow, it is pos- 
sible to omit the reinforcing panel sections, as shown in 
FIG. 4, for example. 

[0068] Furthermore, provided projecting sections are provided on 
the outside surface of at least one of the side panel sec- 
tions, projecting sections need not necessarily be pro- 



vided on the outside surfaces of oth of the side panel sec- 
tions. 

[0069] Moreover, the positions of the projecting sections are not 
restricted to the positions shown in the figures, and pro- 
vided that one of the sides of one of the two vertical pro- 
jecting sections is coplanar with the concrete placing sur- 
face of the sheathing section, the other projecting section 
need not berovided at the side edge of the side panel sec- 
tion as shown in the figures. 

[0070] Furthermore, the number of projecting sections is not re- 
stricted to two as shown in the figures, and there may be 
only one as shown in FIG. 5, or even three or more. How- 
ever, as described above, if there are at least two project- 
ing sections, then concrete which has leaked out can col- 
lect in the space enclosed by the side panel sections and 
the projecting sections, and consequently it is preferable 
that there are a plurality of projecting sections. 

[0071] Moreover, it is not always necessary for notches 41 to be 
provided in the projecting sections 40 prior to installation. 
The notches 41 may be formed on the site where the con- 
crete is to be placed, after the location at which the sepa- 
rator 22 is to be inserted has been determined on sit. Fur- 
thermore, insertion holes for the separator may also be 



formed in the sheathing section 32. 

[0072] Moreover, a plastic form panel for placing concrete of the 
present invention is not limited to a construction in which 
the sheathing section 32, the side panel sections 33, the 
projecting sections 40 and the reinforcing panel sections 
35 are formed as an integrated unit by extrusion molding 
of a plastic material, asascribed above. For example, a 
process may be used in which a form panel main body is 
manufactured by forming the sheathing section 32, the 
side panel sections 33 andthe reinforcing panel sections 
35 as an integrated unit, and long rod or tube shaped 
members are then attached to the outside surface 38 of 
these side panel sections 33, either by fusing the mem- 
bers by heating, or by bonding the members using an ad- 
hesive, thereby forming the projecting section 40. 

[0073] Furthermore, the materials used to make the projecting 
sections may be the same materials as for the form panel 
main body, or different materials. If the material used to 
make the projecting sections is ifferent from the materials 
used to make the form panel main body, then a soft resin 
or a semi hard resin is the most suitable material for mak- 
ing the projecting sections. There are considerable advan- 
tages in using a soft resin or a semi hard resin to make 



the projecting sections, in that (I) firming the notches is 
easier, (II) iien the projecting sections are aligned with the 
projecting sections on another form panel, the projecting 
sections deform due to the elasticity of the resin, elimi- 
nating gaps at the contacting portions between the adja- 
cent projecting sections, and (lll)iiien a flat separator is 
used as the separator, the width of the separator can be 
absorbed by the elasticity of the resin, meaning the is no 
need to form the notches. When a soft resin or a semi 
hard resin is used as the material for the projecting sec- 
tions, then in terms of mechanical strength, it is prefer- 
able that the projecting sections are not hollow. Further- 
more, the projecting sections made from a soft resin or a 
semi hard resin may be formed as an integrated unit with 
the form panel main body, or may be fused or bonded to 
the form panel main body. 
[0074] Examples of the above soft resins or semi hard resins in- 
clude polymer materials such as thermoplastic elastomers, 
synthetic rubber, and natural rubber and the like. Here, 
thermoplastic elastomers refer to polymer materials which 
display rubber-likeelas ticity at room temperature but are 
plasticized at high temperatures and become moldable. 
Examples of these thermoplastic elastomersinclude 



polystyrene based thermoplastic elastomers (SDC), poly- 
olefin basedthermoplastic elastomers (TPO), polyvinyl 
chloride based thermoplastic elastomers (PVCT), 
polyurethane based thermoplastic elastomers (TPU), 
polyester based thermoplastic elastomers (TPEE), 
polyamide based thermoplastic elastomers (TPEA), 1, 
2-polybutadiene based thermoplastic elastomers (TPVB), 
transpolyisoprene based thermoplastic elastomers (TPI), 
fluororubber based thermoplastic elastomers, chlorinated 
polyethylene based thermoplastic elastomers (T-CM), and 
dynamically crosslinked thermoplastic elastomers 
(DVTPE). 

[0075] Furthermore, if the sheathing section is transparent or 

semitransparent, then light can pass through the fo panel, 
allowing external light (sunlight) to enter a concrete plac- 
ing site which is enclosed by form panels, eliminating the 
need for lighting. 

[0076] Moreover, the separators used when erecting the form 

panels 30 re not limited to the round rod-like separators 
shown in the figures, and any known type of separator, 
such as flat separators, can be used.F 

[0077] urthFermore, the installation positions of the clip fittings 
42 used when erecting the form panels 30 are not limited 



to the positions at both ends of the separator 22 as 
shown in the figures, and the clip fittings 42 can be in- 
stalled in any position provided that the side edges of the 
side panel section 33 canbe sandwiched therebetween. 

[0078] Moreover, the shape of the clip fitting is not limited to the 
shape of the clip fitting 42 shon in the figures. For exam- 
ple, FIG. 6 shows a different clip fitting which has eave 
sections 45 which are bent from the side edges of a cen- 
tral section of the fitting main body 43 in the opposite di- 
rection to the ben sections 44 of the fiting main body 43. 

[0079] Because this clip fitting 47 has eave sections 45 which 
contact the walers 25 provided above and below the clip 
fitting 47, the walers 25 do not touch the template 24 of 
the clamp 23. Consequently, a gap equivalent to the 
thickness of the template 24 does not develop between 
the walers 25 and the side panel sections 33, and conse- 
quently the form panel 30 can be secured with high relia- 
bility by the walers 25, and does not expand outward due 
to the pressure of the concrete when the concrete is 
poured. Furthermore, because notched sections 46 are 
formed at the centers of the eave sections 45, it is easy to 
visually check the end of the separator 22 which pro- 
trudes from the hole in the center of the fitting main body 



43. Consequently, when the clamp 23 is screwed onto the 
end of the separator 22, the eave sections 45 do not hin- 
der this operation. 
[0080] (Embodiment 2) 

[0081] FIG. 7 shows another example of a plastic form panel for 
placing concrete of the present invention. This form panel 
50 comprises generally a hollow sheathing section 52, 
one side of which forms a concrete placing surface 51, 
hollow side panel sections 53 bent out at right angles 
from both side edges of the sheathing section 52 on the 
opposite side of the sheathing section 52 to the concrete 
placing surface 51, two hollow projecting sections 60 ex- 
tending in the vertical direction, provided on both side 
edges of an outside surface 58 of the side panel sections 
53, and two hollow reinforcing panel sections 55 provided 
on a rear surface 54 of the sheathing section 52 which are 
parallel to the side panel sections 53. Here, the sheathing 
section 52, the side panel sections 53 and the reinforcing 
panel sections 55 are formed from hollow panels in which 
two panels 56 and a plurality of long reinforcing ribs 57 
connecting these panels, are formed as an integrated unit. 

[0082] Furthermore, one of the sides of the projecting section 60 
which is nearest the concrete placing surface 51 is copla- 



nar with the concrete placing surface 51 of the sheathing 
section 52. Moreover, in the two projecting sections 60, 
notches 61 orthogonal to the longitudinal direction of the 
projecting sections 60 are formed in the same positions in 
the upper and the lower portions of the projecting sec- 
tions 60. 

[0083] Furthermore, as shown in FIG. 8, a long diagonal rib 63, 
which is diagonal relative to the concrete placing surface 
51, is formed in the projecting section 60 nearest the 
concrete placing surface 51, and contacts the inside of a 
corner section 62 on the concrete placing surface 51 side. 
In the same manner, a long diagonal rib 65 which contacts 
the inside of a corner section 64 is formed in the other 
projecting section 60. 

[0084] The diagonal rib 63 maintains the corner section 62 of the 
projecting section 60 nearest the concrete placing surface 
51 as a sharp angle. In other words, when the form panel 
50 is extruded from a mold by means of extrusion mold- 
ing, for example, and then cooled, if the diagonal rib 63 
which contacts the inside of the corner section 62 is not 
present, then the corner section 62 of the projecting sec- 
tion 60 tends to become rounded as shown in FIG. 9. If 
the corner section 62 becomes rounded, then when the 



form panels 50 are installed, the concrete placing surface 
51 is ot flat at the points where the form panels50 are 
joined to each other, and protrusions appear in the placed 
concrete surface at the joints between the form panels 50, 
as shown in FIG. 9. 
[0085] Moreover, the diagonal ribs 63 and 65 prevent deforma- 
tion of the projecting section 60. In other words, when the 
form panels 50 are erected, only the projecting sections 
60 of the adjacent form panels 50 are in contact with each 
other, and consequently the force applied during the 
erection process tends to be concentrated on the project- 
ing sections 60. Furthermore, the projecting sections 60 
are clamped from the side by the P-Cone 21 and the tem- 
plate 24 of the clamp 23, and consequently it is preferable 
that ribs which reinforce the projecting sections 60 are 
provided. 

[0086] This form panel 50 is manufactured by forming the 

sheathing section 52, the side panel sections 53, the pro- 
jecting sections 60 and the reinforcing panel sections 55 
as an integrated unit, by performing extrusion molding or 
the like of a plastic material, for example. Examples of 
plastic materials are the same as those described for the 
form panel 30 of the first embodiment. 



[0087] There are no specific limitations on the dimensions, such 
as the thickness, width and height, of the sheathing sec- 
tion 52, the side panel sections 53 and the reinforcing 
panel sections 55, and these can have approximately the 
same dimensions as conventional plywood form panels, 
for example. 

[0088] Furthermore, there are no specific limitations on the 

thickness of the two panels 56 and the reinforcing ribs 57 
which constitute the sheathing section 52, the side panel 
sections 53 and the reinforcing panel sections 55, or on 
the thickness of the diagonal ribs 63 and 65, but taking 
the need for mechanical strength and reduced weight into 
consideration, a value of 1 to 3 mm, for example, is suit- 
able. 

[0089] The height of the projecting sections 60 is approximately 
the same as that of the projecting sections 40 in the form 
panel 30 of the first embodiment. Furthermore, there are 
no specific limitations on the width of the projecting sec- 
tions 60, provided that it is narrower than the width of the 
side panel sections 53. 

[0090] Next, the erection (installation) of this form panel for 

placing concrete of the present invention is described with 
reference to FIG. 10. 



[0091] First, a plurality of the form panels 50 are aligned in a row 
so that the projecting sections 60 provided on the outside 
surfaces 58 of the side panel sections 53 are in contact 
with each other. A round rod-like separator 22 on which a 
P-Cone 21 is provided is inserted through the insertion 
hole formed when the notches 61 in the projecting section 
60 on a form panel 50 align with the notches 61 in the 
projecting section 60 in an adjacent form panel 50. A clip 
fitting 42 bent into a U shaped cross-section is fitted over 
the side edges of the adjacent side panel sections 53, in 
such a manner that the end of the separator 22 protrudes 
from a hole in the center of the clip fitting 42, so as to 
sandwich the side panel sections 53, thereby connecting 
the form panels 50. Next, a clamp 23 is screwed onto the 
end of the separator 22, and the form panels 50 are held 
so that the width direction of the side panel sections 53 is 
sandwiched between the P-Cone 21 of the separator 22 
and the template 24 at the base end of the clamp 23. 

[0092] | n the same manner, another row of a plurality of form 
panels 50 is arranged so that the concrete placing sur- 
faces 51 oppose each other, and the separators 22 are in- 
serted into the insertion holes. A clip fitting 42 is fitted 
over the side edges of the adjacent side panel sections 53, 



in such a manner that the end of the separator 22 pro- 
trudes from a hole in the center of the clip fitting 42, so 
as to sandwich the side panel sections 53, thereby con- 
necting the form panels 50. Next, a clamp 23 is screwed 
onto the end of the separator 22 protruding from the in- 
sertion hole, and the form panels 50 are held so that the 
width direction of the side panel sections 53 is sand- 
wiched between the P-Cone 21 of the separator 22 and 
the template 24 at the base end of the clamp 23. 
[0093] | n addition, a pair of walers 25 made of square pipe steel 
are provided above and below the clamps 23, and are se- 
cured by a clip plate 26 and a wedge 27 which fastens the 
clip plate 26 in such a state that the walers 25 contact the 
sides of the side panel sections 53 and the reinforcing 
panel sections 55. These walers 25 are provided to ensure 
that that the form panel 50 does not expand outward due 
to the pressure of the concrete when the concrete is 
placed. 

[0094] Because the form panel 50 described above is a plastic 

form panel for placing concrete, it has high durability, and 
can be recycled as plastic material after its useful life has 
been exceeded. Furthermore, because the form panel 50 
is made of plastic, it has good concrete-releasing charac- 



teristics, making the use of concrete release agents un- 
necessary. 

[0095] Moreover, because the form panel 50 is made of plastic, 
and comprises the sheathing section 52, one side of 
which forms the concrete placing surface 51, and the hol- 
low side panel sections 53 bent out at right angles from 
both side edges of the sheathing section 52 from the op- 
posite side of the sheathing section 52 to the concrete 
placing surface 51, it is not necessary to perform nailing 
to secure the battens, which results in good workability, 
and no reduction in durability as a result of the nailing 
process. Such a form panel 50 can be reused many more 
times than a conventional plywood form panel. 

[0096] Furthermore, in such a form panel 50, the two projecting 
sections 60 which extend in the vertical direction are pro- 
vided on the outside surface 58 of the side panel section 
53, and the notches 61 which are orthogonal to the longi- 
tudinal direction of the projecting sections 60 are formed 
in the same positions in both of the projecting sections. 
Consequently, when erecting the form panel 50, the sepa- 
rator 22 can be passed through the insertion hole formed 
when the notches 61 in one form panel 50 align with the 
notches 61 in an adjacentform panel 50. 



[0097] Moreover, in such a form panel 50, because the clamping 
pressure produced by the P-Cone 21 of the separator 22 
and the template 24 at the base end of the clamp 23 is 
borne across the width direction of the side panel section 
53, the form panel 50 exhibits sufficient strength to with- 
stand this pressure. Consequently, even when using form- 
work fittings in which pressure tends to concentrate on a 
single point, such as at the P-Cones 21 and clamps 23 
used with conventional plywood form panels, the form 
panel 50 is not damaged. 

[0098] Furthermore, in this form panel 50, because the diagonal 
rib 63 is provided in the projecting section 60 nearest the 
concrete placing surface 51, rounding of the corners of 
the projecting section 60 does not occur during the for- 
mation of the form panel 50, and the angle of the corner 
section 62 can be kept sharp. Consequently when the 
form panels 50 are installed, crevices (seams) do not ap- 
pear where the form panels 50 are joined to each other, 
enabling the placed concrete surface to be kept flat. Fur- 
thermore, in this form panel 50, because the diagonal ribs 
63 and 65 are provided in the projecting sections 60, even 
if force is concentrated on the projecting sections 60 
when the projecting sections 60 are clamped by the P- 



Cone 21 and the template 24 of the clamp 23 during in- 
stallation of the form panel 50, the projecting sections 60 
do not undergo deformation. 

[0099] Moreover, a stopper 28, which determines the position of 
the P-Cone 21, may be formed on the separator 22, as 
shown in FIG. 11. When a separator 22 on which such a 
stopper 28 is formed is inserted into the insertion hole 
formed when the notches 61 in adjacent projecting sec- 
tions 60 align with each other, the stopper 28 contacts 
the diagonal rib 63 in the projecting section 60. Conse- 
quently, when the clamp 23 is screwed onto the end of 
the separator 22, the separator 22 can be prevented from 
turning in the insertion hole. 

[0100] Furthermore, in this form panel 50, because the contact- 
ing area of the projecting sections 60, which represents 
the portion of adjacent form panels 50 which are in con- 
tact, is less than in conventional form panels in which the 
entire surfaces of the side panel sections are in contact, it 
is less likely for gaps to form in the contacting portion of 
the projecting sections 60, and therefore less likely that 
concrete will leak out. 

[0101] Moreover, compared to conventional form panels in which 
it is necessary to provide insertion grooves across the en- 



tire surface of the side panel sections, in this form panel 
50, the length of the notches 61 need only be short, and 
so forming the notches 61 is comparatively easy. 
[0102] Furthermore, in this form panel 50, since two projecting 
sections 60 which extend in the vertical direction are pro- 
vided on the outside surfaces 58 of the side panel sec- 
tions 53, when the form panels 50 are erected, a space 59 
is formed between adjacent form panels 50, which is en- 
closed by the side panel sections 53 and the projecting 
sections 60. This space 59 can serve the function of col- 
lecting any concrete which leaks out from the contacting 
portion between the projecting sections 60 which adjoin 
on the concrete placing surface 51 side of the form panel 
50, and consequently concrete does not leak outside the 
form panel 50. 

[0103] Furthermore, in this form panel 50, because one of the 
side surfaces of one of the two projecting sections 60 is 
coplanar with the concrete placing surface 51 of the 
sheathing section 52, the surface of the concrete placed 
after installing the form panel does not present irregulari- 
ties where the form panels 50 are joined to each other, 
and the concrete surface can be kept flat. 

[0104] Moreover, because reinforcing panel sections 55 which 



are parallel to the side panel sections 53 are provided on 
the rear surface 54 of the concrete placing surface 51 of 
the sheathing section 52, the durability and pressure 
tightness of the form panel 50 are further improved. 

[0105] Furthermore, the sheathing section 52, the side panel 

sections 53 and the reinforcing panel sections 55 are hol- 
low panels formed by integrating two panels 56 and a 
plurality of long reinforcing ribs 57 connecting these pan- 
els. Consequently the form panel 50 is lightweight, and 
yet has sufficient mechanical strength. 

[0106] The plastic form panel for placing concrete of the present 
invention is not limited to the construction shown in FIG. 
7, and when the sheathing section 52 is narrow, it is pos- 
sible to omit the reinforcing panel sections, for example. 

[0107] Moreover, a plastic form panel for placing concrete of the 
present invention is not limited to a construction in which 
the sheathing section 52, the side panel sections 53, the 
projecting sections 60 and the reinforcing panel sections 
55 are formed as an integrated unit by extrusion molding 
of a plastic material as described above. For example, a 
process may be used in which a form panel main body is 
manufactured by forming the sheathing section 52, the 
side panel sections 53 and the reinforcing panel sections 



55 as an integrated unit, and long rod or tube shaped 
members are then attached to the outside surface 58 of 
these side panel sections 53, either by fusing the mem- 
bers by heating, or by bonding the members using an ad- 
hesive, thereby forming the projecting section 60. 

[0108] Furthermore, it is not always necessary for notches 61 to 
be provided in the projecting sections 60 prior to installa- 
tion. The notches 61 may be formed on the site where the 
concrete is to be placed, after the location at which the 
separator 22 is to be inserted has been determined on 
site. Moreover, insertion holes for the separator may be 
formed in the sheathing section 52. 

[0109] Furthermore, provided projecting sections are provided on 
the outside surface of at least one of the side panel sec- 
tions, projecting sections need not necessarily be pro- 
vided on the outside surfaces of both of the side panel 
sections. 

[0110] Moreover, the positions of the projecting sections are not 
restricted to the positions shown in the figures, and pro- 
vided that one of the sides of one of the two vertical pro- 
jecting sections is coplanar with the concrete placing sur- 
face of the sheathing section, the other projecting section 
need not be provided at the side edge of the side panel 



section as shown in the figures. 

[0111] Furthermore, the number of projecting sections is not re- 
stricted to two as shown in the figures, and there may be 
only one, or even three or more. However, as described 
above, if there are at least two projecting sections, con- 
crete which has leaked out can collect in the space en- 
closed by the side panel sections and the projecting sec- 
tions, and consequently it is preferable that there are a 
plurality of projecting sections. 

[0112] Moreover, the diagonal ribs in the projecting sections 
should be provided in at least the projecting section 60 
nearest the concrete placing surface 51 so as to contact 
the inside of the corner section 62 nearest the concrete 
placing surface 51, and a diagonal rib need not necessar- 
ily be provided in the other projecting sections. 

[0113] Furthermore, if the sheathing section is transparent or 
semitransparent, then light can pass through the form 
panel, allowing external light (sunlight) to enter a concrete 
placing site which is enclosed by form panels, eliminating 
the need for lighting. 

[0114] Moreover, the separators used when erecting the form 

panels 50 are not limited to the round rod-like separators 
shown in the figures, and any known type of separator, 



such as flat separators, can be used. 
[0115] (Embodiments) 

[01 1 6] FIG. 12 and FIG. 13 show another example of a plastic 

form panel for placing concrete of the present invention. 
This form panel 70 comprises generally a hollow sheath- 
ing section 72, one side of which forms a concrete placing 
surface 71, hollow side panel sections 73 bent out at right 
angles from both side edges of the sheathing section 72 
on the opposite side of the sheathing section 72 to the 
concrete placing surface 71, two hollow projecting sec- 
tions 81and 82 extending in the vertical direction, pro- 
vided at the side edges of an outside surface 78 of the 
side panel sections 73, and four hollow reinforcing panel 
sections 75 which are parallel to the side panel sections 
73. 

[° 1 1 7 ] Here, one of the sides of the projecting section 61 nearest 
the concrete placing surface 71 is coplanar with the con- 
crete placing surface 71 of the sheathing section 72. 

[0118] Furthermore, an inclined surface 83 is formed on the side 
surface of the projecting section 82 which faces the pro- 
jecting section 81. 

[0119] As shown in FIG. 14, when a plurality of form panels 70 

are aligned in a row so that the projecting sections 81 and 



the projecting sections 82 provided on the outside sur- 
faces 78 of adjacent side panel sections 73 contact each 
other, the inclined surfaces 83 on the projecting sections 
82 face each other, thereby forming a V-shaped groove 
84 when viewed in cross-section. 
[0120] The groove 84 which is formed in this manner acts as a 

guiding groove for the tip of a drill 91, used when forming 
an insertion hole for inserting a separator in the contact- 
ing portion between the projecting sections 82, during the 
erection (installation) of the form panel 70, which is de- 
scribed below. 

[° 121 ] If the inclined surface 83 is not formed on the projecting 
section 82, then the guide groove for the tip of the drill is 
also not formed. Consequently when an attempt is made 
to form an insertion hole for inserting the separator in the 
contacting portion between the projecting sections 82 us- 
ing the drill 91, the tip of the drill can deviate to the left 
or right of the contacting portion of the projecting sec- 
tions 82, meaning the insertion hole for the separator is 
not formed perpendicularly relative to the sheathing sec- 
tion 72, and consequently fails to function effectively as 
an insertion hole. 

[0122] The inclination of the side surface of theprojecting section 



in the present invention also includes a curved surface 85 
such as that shown in FIG. 15. 

[0123] The side panel sections 73 and the reinforcing panel sec- 
tions 75 are made of hollow panels formed by integrating 
two panels 76 and a plurality of long reinforcing ribs 77 
connecting these panels. 

[0124] The sheathing section 72 is a hollow panel, in which two 
parallel panels 76 and a plurality of vertical long reinforc- 
ing ribs connecting these panels are formed as an inte- 
grated unit. In the sections where the side panel sections 
73 and the reinforcing panel sections 75 contact the 
sheathing section 72, the reinforcing ribs in the sheathing 
section 72 are right angled ribs 86 at right angles to the 
concrete placing surface 71 and are formed as a continua- 
tion of the sets of panels 76 which form the side panel 
sections 73 and the reinforcing panel sections 75. In the 
other sections, the reinforcing ribs of the sheathing sec- 
tion 72 are diagonal ribs 87 which are inclined relative to 
the concrete placing surface 71, and are formed in a con- 
tinuous manner in the form of a zigzag. 

[0125] This form panel 70 is manufactured by forming the 

sheathing section 72, the side panel sections 73, the pro- 
jecting sections 81 and 82 and the reinforcing panel sec- 



tions 75 as an integrated unit, by performing extrusion 
molding or the like of a plastic material, for example. 
Suitable plastic materials are the same as those described 
for the form panel 30 of the first embodiment. 
[0126] There are no specific limitations on the dimensions, such 
as the thickness, width and height, of the sheathing sec- 
tion 72, the side panel sections 73 and the reinforcing 
panel sections 75, and these can have approximately the 
same dimensions as conventional plywood form panels, 
for example. 

[0127] Furthermore, there are no specific limitations on the 

thickness of the two panels 76, the reinforcing ribs 77, 
the right angled ribs 86 and the diagonal ribs 87 which 
constitute the sheathing section 72, the side panel sec- 
tions73 and the reinforcing panel sections75, but taking 
the need for mechanical strength and reduced weight into 
consideration, a value of 1 to 3 mm, for example, is suit- 
able. 

[0128] The heights of the projecting sections 81 and 82 are ap- 
proximately the same as the height of the projecting sec- 
tion 40 in the form panel 30 of the first embodiment. Fur- 
thermore, there are no specific limitations on the width of 
the projecting sections 81 and 82, provided that they are 



narrower than the width of the side panel sections 73. 

[0129] Next, the erection (installation) of this form panel for 

placing concrete of the present invention is described with 
reference to FIG. 16. 

[0130] First, a plurality of form panels 70 are aligned in a row so 
that contact is achieved between the projecting sections 
81 and between the projecting sections 82, each provided 
on the outside surfaces 78 of the side panel sections 73. 
Adjacent side panel sections 73 are temporarily secured 
using a clip fitting bent into a U-shaped cross-section 
(not shown in the figure), and as shown in FIG. 14, an in- 
sertion hole for inserting a separator is then drilled 
through the contacting portions between the projecting 
sections 81 and the projecting sections 82 using a drill 
91. A round rod-like separator 22 on which a P-Cone 21 
is provided is then inserted into this insertion hole. Next, 
a clamp 23 is screwed onto the end of the separator 22 so 
that the width direction of the side panel sections 73 is 
sandwiched between the P-Cone 21 of the separator 22 
and the template 24 at the base end of the clamp 23. 

[° 131 ] In the same manner, another row of a plurality of form 

panels 70 is aligned so that the concrete placing surfaces 
71 oppose each other. An insertion hole for inserting the 



separator is then formed in the contacting portions be- 
tween the projecting sections 81 and between the pro- 
jecting sections 82, and the separator 22 is inserted into 
this insertion hole. Next, a clamp 23 is screwed onto the 
end of the separator 22 so that the width direction of the 
side panel sections 73 is sandwiched between the P-Cone 
21 of the separator 22 and the template 24 at the base 
end of the clamp 23, thereby holding and supporting the 
form panels 70. 
[0132] | n the same manner, another row of a plurality of form 

panels 70 is aligned so that the concrete placing surfaces 
71 oppose each other. An insertion hole for inserting the 
separator is then formed in the contacting portions be- 
tween the projecting sections 81 and between the pro- 
jecting sections 82, and the separator 22 is inserted into 
this insertion hole. Next, a clamp 23 is screwed onto the 
end of the separator 22 so that the width direction of the 
side panel sections 73 is sandwiched between the P-Cone 
21 of the separator 22 and the template 24 at the base 
end of the clamp 23, thereby holding and supporting the 
form panels 70. 

[0133] | n addition, a pair of walers 25 made of square pipe steel 
are provided above and below the clamps 23, and are se- 



cured by a clip plate 26 and a wedge 27 which fastens the 
clip plate 26 in such a state that the walers 25 contact the 
side panel sections 73 and the side surface of the rein- 
forcing panel sections 75. These walers 25 are provided to 
ensure that the form panel 70 does not expand outward 
due to the pressure of the concrete when the concrete is 
placed. 

[0134] Because the form panel 70 described above is a plastic 

form panel for placing concrete, it has high durability, and 
can be recycled as plastic material after its useful life has 
been exceeded. Furthermore, because the form panel 70 
is made of plastic, it has good concrete-releasing charac- 
teristics, making the use of concrete release agents un- 
necessary. 

[0135] Furthermore, because the form panel 70 is made of plas- 
tic, and comprises the sheathing section 72, one side of 
which forms the concrete placing surface 71, and the hol- 
low side panel sections 73 bent out at right angles from 
both side edges of the sheathing section 72 on the oppo- 
site side of the sheathing section 72 to the concrete plac- 
ing surface 71, it is not necessary to perform nailing to 
secure the battens, which results in good workability, and 
no reduction in durability as a result of the nailing pro- 



cess. Such a form panel 70 can be reused many more 
times than a conventional plywood form panel. 

[0136] Furthermore, in such a form panel 70, because two pro- 
jecting sections 81 and 82 which extend in the vertical di- 
rection are provided on the outside surface 78 of the side 
panel section 73, when erecting the form panels 70, an 
insertion hole for inserting the separator can be formed in 
the contacting portions between the projecting sections 
81 and between the projecting sections 82. Consequently 
there is no need for an insertion hole to be provided in 
the sheathing section 72. 

[0137] Moreover, in such aform panel 70, because the clamping 
pressure produced by the P-Cone 21 of the separator 22 
and the template 24 at the base end of the clamp 23 is 
borne across the width direction of the side panel section 
73, the form panel 70 exhibits sufficient strength to with- 
stand this pressure. Consequently, even when using form- 
work fittings in which pressure tends to concentrate on a 
single point, such as at the P-Cones 21 and clamps 23 
used with conventional plywood form panels, the form 
panel 70 is not damaged. 

[0138] Furthermore, because an inclined surface 83 is formed on 
the side surface of the projecting section 82 which faces 



the projecting section 81, when a plurality of form panels 
70 are aligned in a row so that contact is achieved be- 
tween the projecting sections 81 and between the pro- 
jecting sections 82, each provided on the outside surfaces 
78 of the side panel sections 73, the inclined surfaces 83 
of the contacting projecting sections 82 face each other to 
form a groove 84 which acts as a guiding groove for the 
tip of a drill. Consequently, it is possible to reliably gener- 
ate the insertion hole for inserting the separator, without 
the drill deviating sideways. 

[0139] Moreover, in this form panel 70, since the length of the 
provided insertion holes can be shorter than in conven- 
tional form panels, in which the insertion grooves must be 
provided across the entire surface of the side panel sec- 
tion, forming the insertion holes is comparatively easy. 

[0140] Furthermore, in this form panel 70, because the contact- 
ing area between the projecting sections, which repre- 
sents the portions of the adjacent form panels 70 which 
are in contact, is less than in conventional form panels in 
which the entire surfaces of the side panel sections are in 
contact, it is less likely for gaps to form in the contacting 
portions of the projecting sections, and therefore less 
likely that concrete will leak out. 



[0141] Moreover, in this form panel 70, since two projecting sec- 
tions 81 and 82 which extend in the vertical direction are 
provided on the outside surfaces 78 of the side panel sec- 
tions 73, when the form panel 70 is erected, a space 79 
which is enclosed by the side panel sections 73 and the 
projecting sections 81 and 82 is formed between adjacent 
form panels 70. This space 79 can serve the function of 
collecting any concrete which leaks out from the contact- 
ing portion between the projecting sections 81 which ad- 
join on the concrete placing surface 71 side of the form 
panel 70, and consequently concrete does not leak out- 
side the form panel 70. 

[0142] Furthermore, in this form panel 70, because one of the 
side surfaces of one of the projecting sections 81 is 
coplanar with the concrete placing surface 71 of the 
sheathing section 72, the surface of the concrete placed 
after installing the form panel does not present irregulari- 
ties where the form panels 70 are joined to each other, 
and the concrete surface can be kept flat. 

[0143] Moreover, because reinforcing panel sections 75 which 
are parallel to the side panel sections 73 are provided on 
the rear surface 74 of the concrete placing surface 71 of 
the sheathing section 72, the durability and pressure 



tightness of the form panel 70 are further improved. 

[0144] Furthermore, the sheathing section 72, the side panel 

section 73 and the reinforcing panel section 75 are hollow 
panels formed by integrating two panels 76 and a plurality 
of reinforcing ribs 77 connecting these panels. Conse- 
quently the form panel 70 is lightweight, and yet has suf- 
ficient mechanical strength. Specifically, because diagonal 
ribs 87 are formed in the sheathing section 72, the 
sheathing section 72 has high flexural strength, and when 
the concrete is poured, the sheathing section 32 is not 
bent by the pressure of the concrete. 

[0145] The plastic form panel for placing concrete of the present 
invention is not limited to the construction shown in FIG. 
12, and a construction in which the reinforcing ribs in the 
sheathing section 32 are all right angled ribs, or in which 
there is a fewer number of reinforcing panel sections 35, 
may also be used. Furthermore, when the width of the 
sheathing section is narrow, it is also possible to omit the 
reinforcing panel sections. 

[0146] Moreover, the plastic form panel for placing concrete of 
the present invention is not limited to a construction in 
which the sheathing section 72, the side panel sections 
73, the projecting sections 81 and 82 and the reinforcing 



panel sections75 are formed as an integrated unit by ex- 
trusion molding of a plastic material, as described above. 
For example, a process may be used in which a form panel 
main body is manufactured by forming the sheathing sec- 
tion 72, the side panel sections 73 and the reinforcing 
panel sections 75 as an integrated unit, and long tube 
shaped members are then attached to the outside surface 
78 of these side panel sections73, either by fusing the 
members by heating, orby bonding the members using an 
adhesive, thereby forming the projecting sections 81 and 
82. 

[0147] Furthermore, provided projecting sections are provided on 
the outside surface of at least one of the side panel sec- 
tions, projecting sections need not necessarily be pro- 
vided on the outside surfaces of both of the side panel 
sections. 

[0148] Moreover, the positions of the projecting sections are not 
restricted to the positions shown in the figures, and pro- 
vided that one of the sides of one of the two vertical pro- 
jecting sections is coplanar with the concrete placing sur- 
face of the sheathing section, the other projecting section 
need not be provided at the side edge of the side panel 
section as shown in the figures. 



[0149] Furthermore, if the sheathing section is transparent or 
semitransparent, then light can pass through the form 
panel, allowing external light (sunlight) to enter a concrete 
placing site which is enclosed by form panels, eliminating 
the need for lighting. 

[0150] Moreover, the separators used when erecting the form 

panels 70 are not limited to the round rod-like separators 
shown in the figures, and any known type of separator, 
such as flat separators, can be used. 

[0151] a form panel for placing concrete of the present invention 
is a plastic form panel for placing concrete, comprising a 
hollow sheathing section, one side of which forms a con- 
crete placing surface, and hollow side panel sections bent 
out at right angles from both side edges of the sheathing 
section, on the opposite side of the sheathing section to 
the concrete placing surface, wherein at least one project- 
ing section which extends in the vertical direction is pro- 
vided on the outside surface of at least one of the side 
panel sections, and one of the sides of one of the project- 
ing sections is coplanar with the concrete placing surface 
of the sheathing section. Consequently the same form- 
work fittings as are used in conventional plywood form 
panels can be used during erection (installation), and fur- 



thermore the form panel is lightweight, has good worka- 
bility, is highly durable, is resistant to the leaking of con- 
crete, and is recyclable. Such a form panel is a very 
promising alternative to conventional plywood form pan- 
els, especially from an environmental standpoint. 



